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MNOACHHUTEJBbHAS 3AIIMCKA

l'eomerpus sBasercs ogHUM K3 0a30BBIX KypCOB Ha ypOBHE CpEIHEro obuiero o0pa3oBaHHs, TaK KaKk 00ECIEYHMBAECT BO3MOXKHOCTD
N3y4YeHHs] JUCIUIUINH €CTECTBEHHO-HAYJHOH HANpaBICHHOCTH M IPEIMETOB T'yMaHHTapHOTO IWMKIA. ITOCKOJNBKY JIOTHYECKOe MBIIUICHHE,
¢dopMupyeMoe TpH H3YYEHHH OOYyJalOIMMHUCS HOHSITHHHBIX OCHOB T'€OMETPHH, HPH JOKa3aTeIbCTBE TEOPEM M MOCTPOCHHH IIENOYKH
JIOTUYECKUX YTBEPXKICHHH NpH pElIeHHH TeOMETPUYeCKHX 3aJad, yMEHHE BBIIBUTATh U ONpPOBEPraTh THUIOTE3Bl HEMNOCPEACTBEHHO
HCTIOJB3YIOTCSI IIPH PEIICHNH 331ad €CTEeCTBEHHO-HAyJHOTO IIMKIIA, B YaCTHOCTH (DM3HIECKHX 33/1ad.

Lens ocBoeHust mporpamMmsl yueOHOro Kypca «l'eomeTpus» Ha yriyOlNEHHOM YpOBHE — pa3BUTHE MHIUBHIYalbHBIX CIIOCOOHOCTEH
oOydJaronmxcss Ipy M3YYSHUH TeOMETPHH, KaK COCTAaBIAIOIIEH mpeaMeTHol oOmactm «Martematnka u nHQoOpMaTHKa» depe3 obecredeHHe
BO3MOXKHOCTH HPHOOPETEHHs U HCIOIb30BaHUA Ooliee TIyOOKHMX TEOMETPHUUYECKUX 3HAHMM M JEeHCTBUM, cHenu(UYHBIX TEOMETpUH, H
HEOOXOIMMBIX JUIS YCIIEITHOTO MPO(EeCCHOHANEHOTO 00pa30BaHus, CBSI3aHHOTO C HCIIOJIb30BAaHUEM MaTEMAaTHKH.

[TpuopuTeTHBIME 3aauaMy Kypca T€OMETPHM Ha yriayOJIEHHOM ypOBHE, PACIIUPSIONIMMH U YCHJIMBAIOIMIUMU Kypc 06a30BOTO ypOBHS,
SIBIISIOTCSA:

pacimmpenne IpeCcTaBlIeHUss 0 TeOMETPUH KaK 9acTH MHPOBOH KyIbTYpHl W (OPMHPOBAHHE OCO3HAHMS B3aHMOCBS3H T€OMETPHHU C
OKPYKaIOIIM MUPOM;

(opMHpOBaHUE TIPEACTABIEHHS O IIPOCTPAHCTBEHHBIX (QHIypax Kak O Ba)KHEHIINX MAaTEeMaTHYECKHX MOJEISIX, ITO3BOJIIONINX
ONUCHIBAaTh U M3y4aTh Pa3HbIE SBJICHUS OKPYXKAIOLIEro MUpA, 3HAHWE MOHATHUIHOrO ammapara mo pasjeny «CTepeoMeTpusy ydeOHOro Kypca
TeOMETPHH;

(opMHpOBaHHE YMEHHS BIIAJETh OCHOBHBIMU IOHSATUSIMH O HPOCTPAHCTBEHHBIX (PUTypax M HMX OCHOBHBIMH CBOWCTBAMHM, 3HAHHUE
TeopeM, GOpMyIl U YMEHHE X IPUMEHSATh, yMEHUSI JOKa3bIBaTh TEOPEMBI H HAXOIUTh HECTAHAAPTHBIE CIIOCOOBI PELICHHS 3a/1a4;

(hopMHpOBaHUE YMEHHUS paclo3HaBaTh Ha YepTeKaxX, MOJCIAX U B peaJbHOM MUpPE MHOTOTPaHHUKH U TENa BpalleH!s, KOHCTPYyHPOBaTh
TEOMETPHUIECKHE MOJEIIH;

(opMHpOBaHUE TOHHUMAHUSI BO3MOKHOCTH aKCHOMATHYECKOTO MOCTPOCHUSI MATEMAaTHIECKUX TEOPHUH, (POPMHUPOBAHNE TOHHUMAHHUS POIN
aKCHOMATHKH NP MPOBEACHUH PACCYKICHUH;

(hopMHpOBaHUE YMEHUS BIIaIeTh METOAaMH JI0Ka3aTEIbCTB M AJITOPUTMOB PELICHHs, yMEHHUS UX IIPUMEHSTh, IPOBOANTD JT0Ka3aTeIbHbIC
pacCy)XaeHHuss B XOAE€ pEIICHHS CTEPEOMETPHUYECKHMX 3afad M 3aJad C IPAKTHUECKUM CoJepkaHueM, (opMupoBaHHE MHpEICTaBICHUS O
HEOOXOJMMOCTH JIOKA3aTeJIbCTB INIPH OOOCHOBAaHMHM MaTEMAaTHYECKUX YTBEPXKICHHUH M pOJIM aKCHOMAaTHKH B IIPOBEICHUM JETyKTHBHBIX
paccykaeHHi;

pa3BUTHE M COBEPIICHCTBOBAHHE HHTEIUIEKTYyaIbHBIX M TBOPYECKHX CIOCOOHOCTEH OOydJaromuxcs, MMO3HABATEIbHOW aKTUBHOCTH,
HCCIIEI0BATEIbCKIX YMEHHH, KPUTHIHOCTH MBIIIICHHS, HHTEpeca K U3yYEeHHIO TEOMETPHH;

¢dopmupoBaHue (YHKIMOHAIBHONW T'PAaMOTHOCTH, PEIEBAHTHOW TIE€OMETPUH: YMEHHUsS DPAaCIIO3HABaTh IPOSIBICHHS I'€OMETPUYECKHX
MOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYaLUsX M IPH HU3yYEHHH JAPYTHX Y4eOHBIX NMPEAMETOB, MPOSBICHUS
3aBICHMOCTEH M 3aKOHOMEPHOCTEH, MOICTMPOBAHNS PEATbHBIX CHTYaINi, HCCIIeOBaHUS TOCTPOSHHBIX MOJIeIeH, HHTEPIPETAIlNH TTOTyIeHHBIX
PE3yJIbTATOB.

OCHOBHBIMH COJIEPKATENLHBIMH JIMHUSIMU y4deOHOro kypca «['eomerpusi» B 10—11 kmaccax sBmstotcs: «IIpsiMble M IIOCKOCTH B
MIPOCTPaHCTBE», KMHOTOTpaHHUKNY, «Tena BpameHus», «BeKTops! 1 KOOPIMHATHI B IPOCTPAHCTBEY, «/IBIKEHHS B IPOCTPAHCTBEY.

Cdopmynuposannoe Bo PI'OC COO TpeboBaHHE «yMETh ONEPHPOBATH MOHSITHSIMU», PEIEBAHTHHIMU TE€OMETPHH Ha YIITyONE€HHOM
ypoBHe 00y4yenns B 10—11 kmaccaX, OTHOCHTCS KO BCEM COIEpIKATENBHBIM JIMHUAM y4eOHOTO Kypca, a (JOpMHPOBAaHHE JOTUIECKUX YMEHHH
pacnpezienseTcss He TOJBKO II0 COJEPXKATeNbHbIM JIMHUAM, HO M N0 rojgam oOyuenus. CozaepxaHue 0oOpa3oBaHHs, COOTBETCTBYHOIEE
MpeIMETHBIM pe3ynbTaTaM ocBoeHus dDenepanbHON pabodeil mMporpaMMel, pacHpeneNéHHBIM 110 TofaM OOYYeHHUS, CTPYKTypHPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IIPUHIUIHAIBHEIM BOIIPOCaM 00ydaromuecs o0paainch HEOJHOKPATHO. JTO MO3BOJISIET OPraHU30BaTh
OBIIaJICHIE T€OMETPHUECKUMHU MOHATHAMH M HaBBIKAMH ITOCIIEIOBATENIBHO M MOCTYNATENbHO, C COOMIOCHUEM NIPUHIUIA IPEEMCTBEHHOCTH, a
HOBBIE 3HAHUS BKIIOYATh B OOIIYIO CHCTEMY I'€OMETPHUIECKHX IPEICTaBICHHH OOYyJalOIIUXCs, PACIIUpPS W YriIyOoisis e€, oOpas3ys NpodHbIe
MHOKECTBEHHBIE CBSI3H.

[Mepexon k H3y4EHHIO TEOMETPUH Ha YTTyOIEHHOM ypOBHE IO3BOJISET:

co3gate ycnoBus st aubdepeHnnanuu 0O0ydeHHUs, IOCTPOCHHMS HHAMBHAYaJIbHBIX 00pa30BaTEJBbHBIX INPOTpaMM, O0ECHEYHTh
yriryOnéHHOe n3ydeHne reoMeTPHH KaK COCTaBIIIoNIeH yueOHOro mpeameTa «MaTeMaTnkay;

HOATOTOBUTH OOYYAIOMIMXCS K MPOJODKEHHIO M3y4deHHs MaTeMaTHKH ¢ yu€roM BbiOOpa Oyaymieit mpodeccun, obecrneunBas
MIPEEeMCTBEHHOCTD MEXIY OOIINM 1 PO(heCCHOHAIBHBIM 00pa30BaHHEM.

Ha m3ydenue yuebHOTO Kypca «['eomeTpusi» Ha yriyoinéHHOM ypoBHe oTBoanTcs 204 gaca: B 10 kiacce — 102 gaca (3 waca B Heenio),
B 11 knacce — 102 yaca (3 yaca B Henelno).



COJEP)KAHHUE OBYYEHMUS
10 KUIACC

IIpsiMble M IUIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE TOHATHS CTepeoOMeTpHH. Touka, MpsiMasi, IUIOCKOCTh, HPOCTpaHCTBO. IloHsATHE 00 aKCHOMATHYECKOM IOCTPOECHHU
CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUY U CIECJICTBUS U3 HUX.

B3auMHOe pacrosojkeHHe NpAMBIX B HPOCTPAHCTBE: IepeceKaroluecs, MapaienbHble M CKpeluBaromuecss npsmsle. [IpusHaku
CKpelMBaromuxcss HpaMelx. [lapannenbHOCTs HpPAMBIX M IUIOCKOCTEH B INPOCTPaHCTBE: IapajuleNbHbIE MpsMble B IIPOCTPAHCTBE,
[apaJUIeIbHOCTh TPEX MPSIMBIX, APAUICIBHOCT NPAMOil U IIockocTU. [lapamienbHOe U LEHTPaIbHOE NPOSKTHPOBaHUe, H300paxeHne Guryp.
OCHOBHBIE CBOMCTBa IapajUIeIbHOTO IPOCKTUpOBaHMA. V3o0pakeHHe (GUIyp B NapaUIeNbHOM HPOEKIHMH. YTIBI C COHANpaBJICHHBIMU
CTOPOHAMH, Yrol MEXAy MHPSMBIMH B TPOCTpaHCTBe. IlapainensHOCTh IUIOCKOCTEH: MapasuielbHble IUIOCKOCTH, CBOMCTBA MapalIeNbHBIX
wiockocteld. [Ipocreiimue npocTpaHcTBEHHbBIE (GUTYPHI HA INIOCKOCTHU: TETPadIp, Mapajuiesenunel, IOCTPOCHNUE CeUCHHH.

[lepneHUKYNIApHOCTE MPSAMOM U IJIOCKOCTH: IEPHEHAUKYISPHBIE MpsMble B IPOCTPAHCTBE, IpsIMble IapajUleNbHbBIE H
MEPIEHIUKYISPHBIE K TUIOCKOCTH, NMPU3HAK MEPIEHIUKYIIPHOCTH NPSIMON H IUIOCKOCTH, TeopeMa O MPsSMOH MeprneHIUKyISIPHOH MIOCKOCTH.
OproronainpHoe npoektuposanue. [lepneHuKynsap 1 HaKJIOHHBIC: PACCTOSIHAE OT TOYKH 0 IIOCKOCTH, PACCTOSHUE OT NPSIMOil 10 MIOCKOCTH,
nmpoeknus (GUrypsl Ha IUIOCKOCTb. [lepHeHAMKYIIpHOCTh IUIOCKOCTEH: MPU3HAK MEPIEHAUKYIIPHOCTH ABYX IulockocTedl. Teopema o Tpéx
NepICHIUKYIIAPAX.

VIIel B IPOCTPAHCTBE: Yroa MEXAY NPSAMOM U IJIOCKOCTbIO, IBYTPAHHBIM YroJl, IMHEHHBIN Yroj ABYrpaHHOro yria. TpéXrpaHHblll U
MHOTOrpaHHble yriibl. CBOHCTBA MIIOCKUX YIJIOB MHOTOTpaHHOTO yria. CBoiicTBa MIIOCKUX U ABYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMsl
KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPaHHOTI'O yria.

MHOrorpaHHUKHU

Buppl MHOTOTpaHHUKOB, pa3BEPTKa MHOTOTpaHHMKA. [Ipu3Ma: N-yronpHas mpusMa, npsiMas ¥ HaKJIOHHAs MPU3MBI, OOKOBasi M IIOJTHAs
MOBEPXHOCTh Mpu3Mbl. llapannenenunen, npsMOYrojbHBIN Napajienenunes u ero cBoicrBa. Kparwailime myTM Ha IOBEPXHOCTH
MHororpanHuka. Teopema Oitnepa. [IpoctpancrBennas teopema [Tudaropa. ITupamupma: N-yroipHas nupaMuza, NMPaBWIbHAS M yCeUEHHAS
nupamusl. CoiicTBa pédep M OOKOBBIX TpaHel MPaBUIBHOM mupaMunsl. [IpaBuiIbHBIE MHOTOTPAHHUKH: NPaBHIIBHAS NPHU3Ma M MpaBHIbHAS
IpaMu/a, NpaBIIIbHAS TPEYTrojbHAs MUpaMua M NPaBWIBHBIA TeTpasap, KyO. IIpencraBieHne O NMpaBHIBHBIX MHOTOIPaHHHKAX: OKTadIp,
JOAEKa’p U UKOCAdP.

Brruucnenune 3JeMEHTOB MHOTOTPAaHHUKOB: pEOpa, muaroHany, yrisl. [lnomans O60KoBOM MOBEPXHOCTH U MOTHOH MOBEPXHOCTH MPSIMOM
NIPU3MBI, IUIONIaJh OCHOBaHMH, TeopeMa O OOKOBOW IOBEPXHOCTH MpsAMOI mpu3Mbl. Ilnomans OOKOBOH HOBEPXHOCTH W IOBEPXHOCTH
MpaBUJILHOW MUpPaMUbl, TEOpEMa O IUIOIAAN YCEUEHHON MUpaMUIbL.

CuMMeTpus B MPOCTPAHCTBE. DJIEMEHThl CUMMETPUU HPaBHIBHBIX MHOTOrpaHHUKOB. CHMMETpHs B IPaBHJIBHOM MHOIOTPAaHHHKE:
CHMMETpUS MapajuieIenuIe/[a, CAMMETPHS TIPABHIIIBHBIX IPU3M, CHMMETpPHS TIPaBUIILHON TIMPAaMHAIBL.

BexTopb! 1 KOOPAUHATHI B NPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJICBOM BEKTOp, IJMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI KOJUIMHEApHbIE, COHAIPABIECHHbIE U
MIPOTUBOTIONIOKHO HAIpaBICHHbIE BEKTOPHL. PaBeHCTBO BeKTOpoB. JIeHCTBHS C BEKTOpaMHu: CIIOKEHHE W BEMWTAHHE BEKTOPOB, CyMMa
HECKOJIBKUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha umcio. CBoiicTBa ciiokeHUs BEKTOpoB. CBOICTBa yMHOXKEHUs BeKTopa Ha uucio. Ilonstue
KOMIUTaHapHble BeKTOphl. [Ipu3Hak kommiuaHapHocTH TpéX BekTopoB. [IpaBmiio mapamnenenunena. Teopema o pas3ioXKeHUH BEKTOpa MO TPEM
HEKOMIUIaHApHBIM BekTopaM. IIpsMoyronbHas cucremMa KOOpIUHAT B mpocTpaHcTBe. KoopauHatel BekTopa. CBs3b MEXAYy KOOpIUHATaMU
BEKTOpa U KOOpJAMHATAMHU TOUYEK. YTOI Mex Ty BekTopamu. CKaIIpHOE IPON3BEICHIE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MonstTust: nMIMHAPUYECKas MOBEPXHOCTh, KOHUYECKas MOBEPXHOCTh, Cheprueckas MOBEpXHOCTh, 0Opasyromue noBepxHocteil. Tema
BpAIIEHNS: IWINHIP, KOHYC, YyCEeUEHHBIH KOHYC, cepa, map. BzanmHoe pacrmonoxenne cdepsl 1 MIOCKOCTH, KacaTelIbHasl INIOCKOCTh K cdepe.
N300paxxeHne Tel BpalleHus Ha IIockocTH. Pa3BépTka munuuapa u konyca. Cummerpust chepsl 1 mapa.

O06béMm. OcHOBHBIE CBOiicTBa 00BEMOB Ten. Teopema 00 00BEME MPSAMOYTOJIBHOTO TNapauleNienunena u ciaeactsus u3 Heé. OObEM
OPsIMOi ¥ HAKJIOHHOM MPU3MBI, LIWIIMHIPA, TUPAMUABI U KoHyca. OOBEM 11apa 1 IapoBOro CerMeHTa.

KomOuHary Ten BpaleHus: ¥ MHOTOTpaHHHUKOB. [Ipr3Ma, BIMcaHHasl B IIMIMHJP, ONMCAHHAS OKOJI0 mutnHApa. [lepecedenne chepst n
mapa ¢ Iiockocteio. Kacanwe mapa u cepsl MIOCKOCThIO. [IoHSATHE MHOTOTpaHHWKA, OMMCAaHHOTO OKOJO cdepsl, cdephl, BMMCaHHOH B
MHOTOTPaHHMK WJIM TEJIO BpPaLCHUS.

[Tnommane MOBEpXHOCTH NIIIMHApPA, KOHYCa, Iomans cheps! u eé yacteil. [Tonobue B mpoctpanctse. OTHOMEHNE 00BbEMOB, TUIOMIAREH
noBepxHocTe monoOHbIX ¢uryp. IlpeoOpazoBanue momoOuMs, roMoTeTHs. PemieHWe 3agad Ha IUIOCKOCTH C  HCIIOJIb30BaHHEM
CTEPEOMETPHIECKHX METOIOB.

[TocTpoenue ceueHHUit MHOTOTPaHHUKOB U TeJl BpAIlleHUs: CEYeHUS [IMIMHAPA (apauleNbHO U MEePIEeHANKYIISIPHO OCH), CeUYSHUs KOHYyca
(mapasuteTbHBIE OCHOBAHMIO M IIPOXOJISIIIE Yepe3 BEPIINHY), CEUCHHUS [Iapa, METO bl IIOCTPOCHHUS CEUCHHUH: METO CJIEI0B, METO BHYTPEHHETO
NPOEKTUPOBAHUS, METO IIEPEHOCA CEKYIIEH IIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekropsr B mpoctpancrBe. Onepauuu Haj BekTopamu. BexkropHoe ymMHOXXeHHE BeKTOpOB. CBOICTBA BEKTOPHOIO YMHOXKEHHUS.
IIpsimoyronbHast cucteMa KOOpAMHAT B MpocTpaHcTBe. KoopauHatel BekTopa. Pasnoxenue Bekropa mo Oasucy. KoopanHaTHO-BEKTOPHBIN
METOJ IIPU PELICHUU F€OMETPUYECKUX 3a/1a4.

JIBM:KeHHs1 B IPOCTPAHCTBE

Hemwxenns mpoctpaHctBa. OrtoOpakenus. JIBwkeHuss M paBeHCTBO ¢uryp. OOmue cBoiicTBa IBMKEHHMH. Buael IBrKeHHIt:
MapaJuIeTbHbIA EPEeHOC, LEHTpaIbHAs CUMMETPHSL, 3epKajbHasi CUMMETPHs, IOBOPOT BOKpYr mpsimoil. [IpeoOpasoBanus nmonobus. IIpsamas u
chepa Ditnepa.



IUVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA YYEBHOI'O KYPCA «EOMETPHUS» (YIJIYBJIEHHBII YPOBEHb) HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpa:kaaHcKkoe BOCIUTAHUeE:

c(hOPMHPOBAHHOCTh TPAKIAAHCKOH MO3UIMH OO0yJaromerocss Kak aKTHBHOTO M OTBETCTBEHHOTO 4ICHA POCCHIICKOTO OOIIecTBa,
MpECTaBIeHHE O MaTeMaTHYECKUX OCHOBAaX (YHKIMOHHPOBAHHS PA3UYHBIX CTPYKTYp, SBICHHH, MPOIEAYp TIpakTaHCKOTo OOIIecTBa
(BBIOOPEI, OIIPOCHI U IPYTO€), YMEHHE B3aUMOJICHCTBOBATH C COI[MATBHBIMUA HHCTHTYTAMH B COOTBETCTBHHU C UX (DYHKIIMSIMU M HA3HAYCHUEM;

2) naTpuoOTHYEeCKOe BOCIUTAHUE:

c(hOPMHPOBAHHOCTh POCCHICKOW TPaXKITaHCKON HACHTHYHOCTH, YBAXCHUS K MPOIUIOMY M HACTOSANIEMY POCCHIICKON MaTeMaThKH,
LIEHHOCTHOE OTHOILEHHUE K JOCTHKEHUSAM POCCUMCKMX MAaTEMaTHUKOB U POCCUIICKON MaTeMaTHUECKOH IIKOJIbI, HCIIOJIb30BAHUE 3TUX TOCTHKEHUH
B APYTUX HayKaX, TEXHOJOTHAX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHME IyXOBHBIX LEHHOCTEH POCCHICKOro Hapoaa, CHOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHsS, ITUYECKOTO [OBEICHHS,
CBSAI3aHHOTO C TPAKTUYECKUM NPUMEHEHHEM JOCTH)KCHUH HayKH U JesITeIbHOCThIO YYEHOIrOo, OCO3HAHHME JIMYHOTO BKJIAZa B IOCTPOCHHE
ycroitunBoro OyayIero;

4) 3cTeTHYECKOE BOCTIMTAHHE:

JCTETHYECKOE OTHOMIEHHE K MHPY, BKIIOUYas 3CTETUKY MaTeMAaTHUECKUX 3aKOHOMEPHOCTEH, 00OBEKTOB, 3a1a4, pelIeHHH, pacCyKICHU,
BOCIIPHMMYHMBOCTH K MATEMATHIECKUM ACTIEKTaM Pa3JIMYHBIX BUIOB HCKYCCTBA;

5) pusnueckoe BocMTAHME:

c(OpMHPOBAaHHOCT, YMEHHUS MPHUMEHAThH MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax 3J0POBOTO0 M 0Oe30macHOro olpasza >KU3HH,
OTBETCTBEHHOE OTHOIICHUE K CBOEMY 3JI0POBBIO (370pOBOC MUTAHUE, COATAHCUPOBAHHBIN PEKHUM 3aHATHI U OTIbIXa, PEryJspHas pusndyeckas
aKTHBHOCTB), (PU3UUECKOE COBEPILCHCTBOBAHHE IPH 3aHATHIX CIIOPTHBHO-030POBUTEIHHON AEATENFHOCTHIO;

6) Tpya0BOE BOCIHTAHHE:

TOTOBHOCTh K TpPYHAY, OCO3HAHHE LEHHOCTH TPYIOTIOOWS, HMHTEpeC K pPa3iuuHbIM cdepaMm NpodecCHOHATBHOW esTeNbHOCTH,
CBSI3aHHBIM C MAaTEMATHKOMN M ¢€ MPUJI0KCHUSIMU, YMCHUE COBEPIIATh OCO3HAHHBIM BBIOOP Oyayiiel mpodeccuu u peann3oBbIBaTh COOCTBECHHBIC
JKMU3HCHHBIC IUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYECKOMY OOpPa30BaHUIO M CaMOOOpPA30BAHWIO Ha TPOTSKCHUHM BCECHl IKH3HH,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEILICHUH NMPAKTUYECKHX 3a/1a4 MAaTEMAaTHUECKON HAlPaBIEHHOCTH;

7) 7K0JI0THYECKOE BOCIUTAHME:

¢(hOpMHPOBAHHOCTH KOJIOTHIECKON KYIbTYPHI, IOHUMAHUE BIMSHUS COLHATbHO-9KOHOMUYECKUX MPOLIECCOB HAa COCTOSHHUE PUPOJHOM
Y COIMATIBHOW CpPebl, 0CO3HAHUE MI00ATFHOTO XapakTepa SKOJOTHYECKUX MPOOIeM, OPUEHTAIHS HA TPHMECHEHNUE MATeMATHYCCKUX 3HAHUMN IS
pelIeHns 33/1a4 B 00JIaCTH OKPY’KaIOIIeH cpeibl, TUIAHMPOBAHKE TIOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEACTBHUH IS OKpY>KaloIIei cpesl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIECTO COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAyKd M OOIICCTBEHHOHN MPaKTHKH,
MMOHUMaHUE MaTeMaTHYECKON HayKH KakK C(ephl YeTOBEUECKON NESATEIbHOCTH, STAIlOB €€ Pa3BUTHA U 3HAYUMOCTH IS PA3BUTHS IIMBUIIN3AINH,
OBJIAJICHHE S3BIKOM MAaTEMaTHKU M MaTeMaTHYeCKOH KyJbTYpOW Kak CpeICTBOM IO3HAHHsS MHpa, TOTOBHOCTh OCYIIECTBJIATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO IS TENHHOCT MHANBUAYAIBFHO U B TPYIIIIE.

METANNPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHBbIEC YHMBepPCAIbHbIE YUeOHbIe 1eiicTBUS

bazoBble Jornyeckue AeiicTBUs:

BBIIBIITH M XapaKTepH30BaTh CYIIECTBEHHbIC MPU3HAKH MAaTEeMaTHYEeCKHX OOBEKTOB, MOHATHH, OTHOIICHUH MEXAY MOHATHAMH,
(opMympOBaTH ONpPEENCHNUs OHATHI, YCTaHABINBAThH CYIIECTBEHHBIN MPU3HAK KJIACCU(PHUKAINU, OCHOBAHUS IJIsI 0000MIEHNsI M CpPaBHEHNS,
KpPUTEPUH IIPOBOJMMOTO aHANIN3a;

BOCHPHHUMATh, (POPMYIHPOBATH U MPE0OPa30BHIBATE CYXKICHUS: yTBEPAUTEIbHBIE H OTPHIATENbHbIE, eIMHNYHBIE, YaCTHBIE U 00IIHe,
YCIIOBHBIE;

BBIIBISITH MaT€MaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUHs B (haKTaX, JAHHBIX, HAONIOJCHUSX M YTBEPXKICHUSIX,
TpeUIaraTb KpUTEPUH IS BBISIBICHUS 3aKOHOMEPHOCTEH M IIPOTHBOPEUHIf;

A€JIaTb BBIBOJbI C MUCITI0JIb30BAHUEM 3aKOHOB JIOTUKU, IEAYKTUBHBIX U NUHAYKTUBHBIX yM03a|<moquuﬁ, yMOSaKJ’[}O‘IeHI/lﬁ 10 aHAJIOTHH,

MIPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTENbCTBA MATEMaTHYECKWX YTBEPXKICHHH (IpsMBIE W OT TPOTHUBHOTO), BBICTPaMBaTh
aprymeHTanuio, NpuBOAUTH NIPUMEPLI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHEIE CYXXJC€HUS U BBIBOIBI;

BBIOMPATH CII0CcO0 penreHus yaeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIIeHHs, BEIOMPATh HanOoJIee TIOAXOIAIIIH C yIETOM
CaMOCTOSITEIbHO BBIJIEJICHHBIX KPUTEPUEB).

bazoBble uccienoBarenbcKue 1ecTBUS:

HCIIOJIB30BaTh BOMPOCH KAaK HCCIIENOBATEIbCKUN MHCTPYMEHT IMO3HAHUS, (OPMYIUPOBATh BOMPOCHI, (UKCHUPYIOIIHE MPOTHBOPEUHE,
npobieMy, yCTaHaBIMBATh HCKOMOE M IaHHOE, ()OPMHPOBATh THIIOTE3Y, apTyMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE;

IIPOBOJUTE CAMOCTOSITENILHO CIUIAHUPOBAHHBINH JKCHEPHMEHT, HCCIENOBAHHE II0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHIeCKOTro
00beKTa, ABIEHHUS, IPOLIECCA, BHISIBICHHUIO 3aBUCHMOCTEH My 00bEKTaMu, SIBICHUSIMU, IPOLIECCAMH;

CaMOCTOSITENIFHO (hOPMYIIUPOBATE 00OOIIEHHST M BBIBOJABI MO PE3yJbTaTaM INPOBENEHHOIO HaOJIIOAEHHMS, WCCIEIOBAHUS, OLCHUBATH
JIOCTOBEPHOCTD IOJIy4E€HHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNI];

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLECCA, 8 TAKXKE BBLIBUIaTh IPEANIOTI0KEHHS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

Padora ¢ nndopmanmeii:

BBISABIATH AePUINTHI MHQOPMALIMH, JaHHBIX, HCOOXOAUMBIX JUIS OTBETA HA BOIPOC U IS PELICHNUS 3a/1a4H;



BBIOMpATh MH(POPMALNIO U3 UCTOUYHHMKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATh, CUCTEMaTU3UPOBATh U MHTEPIPETUPOBATh HH(POPMALIUIO
Pa3IMYHBIX BUJIOB H ()OPM IIPEACTABICHNS;

CTPYKTYPUPOBATh HH(POPMALHUIO, IPEJICTABIATE €€ B Pa3INYHbIX ()opMax, HWILTIOCTPUPOBATh IPadhUIecKy;

OIIEHNBATh HAI&KHOCTH HH(OPMAIIMH [0 CAaMOCTOSATENHHO CHOPMYIMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHHBeEPCAJIbHBIE yueOHbIe 1eiiCTBUS

Oo0uenne:

BOCHPHUHUMATh U (OPMYIHPOBATH CY)KACHHS B COOTBETCTBHHU C YCIIOBHSIMH U IETSIMH OOLICHHS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOYKY 3p€HHSA B YCTHBIX U IMCbMCHHBIX TCKCTAX, 1aBaThb NOACHCHUS 110 XOAYy PCIICHUA 3aa4U, KOMMEHTHUPOBATh HOJ'Iy‘IeHHBIﬁ pe3ynLTaT;

B XoAe OOCYXIeHMs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCY>KZaeMOH TeMbl, IPOOJIEMBbI, pelIaeMoi 3agayd, BBICKA3bIBATh HIIEH,
HalCJICHHBIC Ha ITOUCK PEIICHHSA, CONOCTAaBJIATHL CBOU CYXKIACHUA C CYXKIACHUAMU NPYIrux YYaCTHHUKOB Juajiora, 06Hapy)KI/IBaTL pasin4yue u
CXOJICTBO MO3ULIHIA, B KOPPEKTHOMH (hopme HOpMyIUPOBATh Pa3HOITIACHS, CBOU BO3PAXKCHHUS,

MPEACTABIATh PE3yNbTaThl pELICHHS 3a4add, OKCICPUMEHTa, HCCIIeOBaHMs, IPOEKTa, CaMOCTOSTEIBbHO BBIOMpaTh (opmaT
BBICTYIIJICHUS C y‘{éTOM 3aja4 Mpe3eHTaluu u OCO6eHHOCTeﬁ ayJuToOpuu.

PerynsiTuBHbIC yHHBepCAIbHBIE Y4eOHbIE 1eiCTBUSA

Camoopranuzanms:

COCTaBIIITh IUIaH, QJITOPUTM pEIICHHS 3aJadd, BBIOMpaTh CIIOCO0 pelIeHHs ¢ YY4ETOM HMEIONIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM HH(OpMAIIHH.

CaMOKOHTPO.1b, IMOLUOHAILHbIN HHTEJLJIEKT:

BJaJeTh HABBIKAMH II03HABAaTEJILHOH pe(JEKCHH KaK OCO3HAHMs COBEpLIAEMBIX MEHCTBHH M MBICIUTEIBHBIX IIPOIECCOB, HX
pe3yIbTaToB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECcca U pe3yabTaTa pelIeH s MaTeMaTHIecKOH 3a/1auH;

MIPEBUIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPH PEIICHUH 33/1a4d, BHOCHTh KOPPEKTUBHI B AEATEIFHOCTh HA OCHOBE HOBBIX
00CTOATENBCTB, JaHHBIX, HAWAEHHBIX OMIMOOK, BRISIBICHHBIX TPYJHOCTEH;

OLICHNBATh COOTBETCTBHE pE3yJdbTaTa LEIH U YCIOBUSAM, OOBSCHATH NPHUYMHBI JOCTIKEHHS WIH HEIOCTHKEHHS pPe3yJbTaToB
JIeATeTbHOCTH, HAXOAUTh OMHUOKY, TaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHasI AeSITETBHOCTD:

MIOHMMATh M HCIIOJH30BaTh NPEUMYILIECTBa KOMaHIHONW M MHIVBHUIYaJIbHON paGOTHI NPH pEIIeHNH Y4eOHBIX 3a1ad, NPUHUMATh Lelb
COBMECTHOH JIESITENbHOCTH, IIAaHMPOBATh OPTaHU3AINIO COBMECTHOH PabOTHI, pacIpeeaTh BUABI PaOOT, JOrOBapuUBaThCs, 00CYKAATh IPOIECC
U pe3ybTaT paboThl, 0000IIaTh MHCHUS HECKOJIBKHUX JIFOICH;

Y4acTBOBaTh B TPYHIOBBIX (opMax paboTsl (0OcyxneHus, 0OMEH MHEHHH, «MO3TOBBIC IITYPMbD» U WHBIE), BHIIOIHATH CBOKO YacTh
paboThl U KOOPAMHHPOBATH CBOW JEHUCTBUSI C IPYIMMH 4YJ€HAMH KOMaH[bI, OLICHUBATh KauyeCTBO CBOEr0 BKJaJa B OOIIMI TPOIYKT IO
KPHUTEPHM, CHOPMYTHPOBAHHBIM yIaCTHUKAMH B3aHMOJICHCTBH.

HNPEAMETHBIE PE3YJIbTATBI

K koniry 10 kiaacca o0ydaromuiicss HaydnTCs:

e  CBOOOJHO ONEPHPOBAaTH OCHOBHBIMH MHOHATHSAMH CTEPEOMETPHM IPH pELICHWH 3aJa4 M IMPOBEACHHM MaTeMaTHYEeCKHX
paccyxaeHuit;

®  NIPUMEHSTHh aKCHOMBI CTEPEOMETPHH U CICACTBHS M3 HUX IPH PEIICHUH TeOMETPUYECKIX 3a/1ay;

e  KiIacCHPHIMPOBATH B3aMMHOE PACIOJIOKEHUE NMPSIMBIX B NMPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE;

e  CcBOOOJHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMHU C YIJIaMH B IIPOCTPAHCTBE: MEKIY MPSIMBIMU B IPOCTPAHCTBE, MEXK/Y MPSIMOIT 1
IUTOCKOCTBIO;

e CBOOOJIHO OMEPHPOBATH MOHITHAMH, CBI3aHHBIMHI C MHOTOTPaHHUKAMH;

e CBOOOJHO pacro3HaBaTh OCHOBHBIC B/l MHOIOIPaHHUKOB (TIPU3Ma, MUPaMKA, TIPIMOYTOJIBHBIN Mapaiesenumnen, Ky0);

e  KIacCU(UIUPOBATH MHOTOIPAHHHUKH, BHIOHPAs OCHOBAHMUS IS KiacCU(UKaIHy;

e CBOOOJIHO OMEPHPOBATH MOHITHAMH, CBI3aHHBIMH C CEYCHHEM MHOTOTPAHHHKOB IUIOCKOCTBIO;

e  BBINOJHATH NapajIeibHOE, IIEHTPATBHOE M OPTOTOHAIBLHOE MPOSKTUpOBaHHWE (GUryp Ha IUIOCKOCTh, BBIMONHATH H300paKeHUs
(buryp Ha IIOCKOCTH;

®  CTPOHTH CEYCHHsS MHOTOTPAHHHMKOB Pa3IHYHBIMUH METOJAMH, BBIIOJHATH (BHIHOCHBIE) IUIOCKHE YEPTEKH M3 PHCYHKOB MPOCTBIX
00BEMHBIX QUTYp: BH] CBEPXY, COOKY, CHH3Y;

®  BBIYMCIATH IUTOLIAN MTOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpH3Ma, TIMPaMKa), TEOMETPUUECKUX Tl C MpUMEHEeHHeM hopMyT;

° CBO60}1HO OICpHUPOBATH NOHATHUAMU: CUMMETPUA B MPOCTPAHCTBE, LUECHTP, OCh U IJIOCKOCTh CUMMETPUH, LIEHTP, OChb U IIJIOCKOCTH
CHMMETpPHUH UTYPHI;

e CBOOOJIHO OMEPHPOBATH MOHITHAMHU, COOTBETCTBYIOIIMMU BEKTOPAaM U KOOPJIHHATAM B IPOCTPAHCTBE;

° BBIITIOJIHATH Ilel\/'ICTBI/Iﬂ HaJa BEKTOpaMHu,

e  pelarth 3aJa4d Ha JOKa3aTeJIbCTBO MAaTEMaTHYECKUX OTHOLICHUH U HAXOXKIACHHE T€OMETPUUECKUX BEJIUYMH, IPUMEHSS H3BECTHBIC
METO/IbI [P PEIIEHUH MaTEMAaTH4YECKUX 33/1a4 MTOBBIILIEHHOTO U BBICOKOTO YPOBHS CIIOXKHOCTH;

®  TIPUMEHATH NPOCTEHIINE IPOrPaMMHBIE CPECTBA U AJIEKTPOHHO-KOMMYHHUKAIMOHHBIE CHCTEMBI I PELICHHH CTEPEOMETPHIECKIX
3amad;

e  U3BICKaTh, MpPeoOpa3oOBbIBATL M HMHTEPNPETHPOBaTH HHOOPMALMIO O MPOCTPAHCTBEHHBIX TIE€OMETPHYECKUX (urypax,
NPEJCTABICHHYIO Ha YePTeXkaxX U PUCYHKaX;



MIPUMEHATH MOTyYeHHbIE 3HAHNUS HA MPAKTHKE: CPABHUBATH U aHATM3UPOBATh PealbHbIC CUTYAIUH, IPUMEHATh N3yUEHHBIE MOHITUS
B MpOIECCEe MOWCKA PEIICHUS MaTeMaTHYeCKH CHOpMYIUPOBAHHOW NPOOJIEMBI, MOACIMPOBATh PealbHbIC CUTYALlMH Ha S3bIKE
TEOMETPHH, HCCIEIO0BaTh IIOCTPOEHHBIE MOJENH C HCIOJIF30BAaHMEM TI'€OMETPHUYECKUX IOHATHH M TEOopeM, ammapaTra anreOphl,
pelraTh NPaKTUUECKUE 3a/1a4H, CBSI3aHHbIE C HAXOXKACHUEM T€OMETPUUECKUX BETUUNH;

HMeTh IpeJICTaBIeHUsI 00 OCHOBHBIX Talax Pa3BUTHS I€OMETPHUHN KaK COCTABHOM YacTH (yHIaMeHTa Pa3BUTHS TEXHOJIOTHH.

K xonmy 11 kiacca oOyJaromuiicss HAy9UTCs:

CBOOOZIHO OIEPUPOBATH MOHATHUSAMH, CBA3aHHBIMH C LMJIMHAPUYECKOM, KOHMYECKOH M CepHUEeCKOi MOBEPXHOCTIMH, OOBSICHATD
CHOCOOBI MOTyYCHUS;

OIIEpUPOBATh IIOHATHSIMH, CBSI3aHHBIMH C TEJIAMU BpAIIeHNs: [IMINHIPOM, KOHYCOM, cepoil u mapom;

pacno3HaBaTh Tena BpalieHus (IIIHHAD, KOHYC, cdepa U map) U 0OBSICHATH CHOCOOBI ITOyUSHHMS TEJl BPAIleHHs;
KJ1acCH(ULIUPOBATH B3aUMHOE PACIIOIOKEHHE CHEphl U IIOCKOCTH;

BBIYUCIIATE BEJIMYMHBI 3JICMEHTOB MHOTOIPAaHHUKOB M TEJ BPAILEHHs, 00BbEMBI U IUIOIIAH TOBEPXHOCTEH MHOTOIPAaHHUKOB U Te
BpAILCHHS, TCOMETPUYCCKUX TeJ C IPUMEHEHUEM HOpMyII;

CBOOOIHO ONEpHUpPOBAThH IOHATHSAMHM, CBSI3aHHBIMA C KOMOMHAIMSMHM TeJT BpAIICHWs W MHOTOTPAaHHMKOB: MHOTOTPaHHHK,
BIIMICaHHBIH B c(epy U OIHCaHHBII 0KoJIo cepsl, chepa, BMCaHHAS B MHOTOTPAaHHUK MM TEJIO BPAILICHYS;

BBIYHUCIIATH COOTHOLICHUS MEXKY IUIOLIAAIMU TOBEPXHOCTEH 1 00bEMaMHU MOZOOHBIX Tel;

n300paxkaTe HM3ydaemble (UTypHI, BBHIOIHITH (BBIHOCHBIE) IUIOCKHE YEPTE)KH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUI
CBEpXy, COOKY, CHU3Y, CTPOUTH CEUEHHSI TEJI BPALICHHS;

W3BJICKaTh, WHTEPIPETUPOBAaTh W INpeoOpa3oBBIBAaTE HMH(POPMANWIO O IPOCTPAHCTBEHHBIX TI'E€OMETPUUYECKUX (HTypax,
NPECTABICHHYIO HA YePTeXkaxX U PUCYHKaX;

CBOOOTHO OTIEPUPOBATH IIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHATE OIEPAaIMy HaJl BEKTOPaMH;

3a1aBaTh IUIOCKOCTh YPaBHEHUEM B IEKapTOBOIl CHCTEMe KOOP/NHAT;

penIaTh TeOMEeTpUYECKHe 33/1a4d Ha BBIYMCICHHE YIJIOB MEXIY HPSIMBIMHU U TUIOCKOCTSIMH, BEIYHCIICHHE PACCTOSHUI OT TOYKH JI0
IUIOCKOCTH, B LIEJIOM, Ha IIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a IIPH PELICHUH;

CBOOOIHO ONIEPUPOBATH MOHATHAMH, CBS3aHHBIMHU C IBH)KCHUEM B IIPOCTPAHCTBE, 3HATH CBONHCTBA JIBHIKCHHUM;

BBINOJHATE M300pakeHNs] MHOTOTPaHHUKOB H TeJl BpallleHHsI TIPH MapaJuIeIbHOM ITepeHoce, IEHTPAIbHOW CHMMETPHH, 3epKalbHOM
CHMMETpUH, TIPH IIOBOPOTE BOKPYT MPSIMOH, IpeoOpa3oBaHus I0100us;

CTPOMTH CEUYCHHUsI MHOTOI'PAHHUKOB U TEJ BPALEHUS: CEYCHNUS LIIMHpPa (apajlesIbHO U IEePIEHUKYIIPHO OCH), CEYEHUS KOHYCa
(mapanienbHbIe OCHOBAHHIO M MPOXOJIINE Yepe3 BEPLINHY), CCUCHHS LIapa;

HCTIOJIb30BaTh METOJIBI MOCTPOSHUS CEUCHWI: METOJ CIIeJOB, METOJ] BHYTPEHHETO NPOEKTUPOBAHMUS, METOJ| MepeHoca CeKylien
IUIOCKOCTH;

JIOKa3bIBATh T€OMETPUYCCKHE YTBEPIKICHHS;

MPUMEHSTH reoMeTpryYeckue HakThl I8 PEIICHHs] CTEPEOMETPUYECKHX 3a/1a4, TIPEAOIAraloliX HECKOIBKO IIaroB PeIieHus, eClIn
YCIIOBHSI IPUMEHEHUsI 3a/1aHbI B IBHOW U HESIBHOW (opMe;

penIaTth 3a1a4u Ha JI0Ka3aTeJIbCTBO MAaTEMaTHYECKMX OTHOIICHUH U HAX0)KACHHE TeOMETPUYECKUX BEINYHH;

MPUMEHSTH NPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CHCTEMBI IIPH PEIICHHH CTEPEOMETPUUECKHX 3a/1a4;
NPUMEHTh MOJy4YEHHbIC 3HAHHS Ha NPAaKTHKE: CPaBHHBATh, aHAJIW3MPOBATh M OLICHHBATh peajbHBIC CUTYallUH, TPUMEHATH
U3YYCHHbIC IIOHATHS, TEOPEMBI, CBOMCTBa B IIpoLlecCe MOHMCKA PEIICHHS MaTeMaTH4ecKd CHOPMYIMPOBAaHHOI MPOOIEMBI,
MOJIENTNPOBAaTh PeaibHbIE CUTYAILMH Ha SI3bIKE TEOMETPHH, HCCIIEA0BATh MOCTPOSHHBIE MOJIENH C UCHOIB30BAHUEM FeOMETPHYECKUX
TIOHATHI U TEOpeM, ammapaTa anreOpsl, pemarb IPakTHYECKUe 3a1a4H, CBSI3aHHbIC C HAX0XKICHHEM TeOMETPUYECKIX BEJIMYHH;

HMETh NPeJICTaBICHUS 00 OCHOBHBIX TaNax Pa3BUTHS TEOMETPHHU KaK COCTABHON JacTH (yHIAMEHTa Pa3BUTHUS TEXHOJIOTHUIL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosinuyectBo yacos
Ne DJIeKTpOHHbIe (1M(poBbIe) 00pa3oBaTebHbIe
HaumeHoBaHHUe pa3/e/ioB M TeM MPOrPaMMbl KonTposbuble IpakTnyeckue
n/n Bcero pecypcehl
padoThI padoThI
1 BBenenne B crepeoMeTpHIo 23
2 B3auMHOe pacrnoyioxKeHHe MPsMbIX B IPOCTPAHCTBE 6
3 IMapajuienbHOCTh NPSIMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE 8
4 [lepneHIUKYIIPHOCTD NPSIMBIX U IUIOCKOCTEHN B 25
MPOCTPAHCTBE
5 VYTiibl ¥ paccTosTHUS 16 1
6 MHororpanHHKH 7
7 BekTOpbI B IPOCTPAHCTBE 12
8 [ToBTOopeHue, 0000IICHHIE ¥ CHCTEMATH3AIUS 3HAHUI 5 2
OBIEE KOJMYECTBO YACOB I10 ITPOTPAMME 102 6 0

11 KJIACC
KonnyecTBo yacoB
Ne n/m HaumeHoBaHue pa3ae0B U TeM NPOrpaMMbl JJieKTpoHHbIe (1M POBbIE) 00pa3oBaTe/IbHbIE PeCypPChl
Bcero KonTtpoJibHbie padoThl IpakTUyeckue padoThl

1 AHanutruyeckasi FeOMeTpHsl 15 1
2 IloBTOpenwue, 0600IIeHIE M CHCTEMATH3AINS 3HAHUH 15 1
3 O0BEM MHOTOIpaHHHKA 17 1
4 Tena BpanieHus 24 1
5 ITnommaau MOBEPXHOCTH M 0OBEMBI KPYTJIBIX Tell 9 1
6 JIBrxenust 5 1
7 IloBTOpenwue, 0600IIEHIE M CHCTEMATH3AINS 3HAHUH 17 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 8 0




HOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcCHOBHBIE TpaBUIIa H300PAKEHUS HA PUCYHKE IUIOCKOCTH, MAPAIUIETBHBIX MPSMBIX
(OTpE3KOB), CEpPEIMHBI OTPE3Ka

KonuuyecTBo 4acoB

Kounrtpoabusbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jdara
H3y4YeHUs

JJIeKTPOHHBIE HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

TonsiTus cTepeoMeTpun: TOUKa, IpsiMasi, IIIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
TIpaBHJIa H300pakeHNs HA PUCYHKE INIOCKOCTH, apaJIeTbHBIX PSIMBIX (OTPE3KOB),
cepeluHbI OTpe3Ka

TonsiTust: mepeceKaroIInecs! INIOCKOCTH, EPeceKaoIInecs NpsiMast U INIOCKOCTD;
MOJTYTIPOCTPAHCTBO

TonsTus: nepecekaromuecs INIOCKOCTH, NepeceKaomuecs NpsiMast ¥ INIOCKOCTD;
HOJIYTIPOCTPAHCTBO

MHoOrorpaHHHUKH, HU300paKeHHe MPOCTEUIINX MPOCTPAHCTBEHHBIX (QHUTYD,
HECYIIECTBYIONINX 0OBEKTOB

MHororpanHHIKH, H300paKeHHe MPOCTEHIINX MIPOCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYIOMNX 0OBEKTOB

AKCHUOMBI CTEPCOMETPUU U TIEPBLIC CICACTBUSA U3 HUX

© o0 ~N o

10

AKCHOMBI CTEPEOMETPHUH U TIEPBHIE CIICACTBUS U3 HAX

AKCHOMBI CTEpEOMETPHH U TIePBEIE CIEACTBUS U3 HUX. CrIOCOOBI 3a1aHUs IPSIMBIX H
IJIOCKOCTEH B mpocTpancTBe. O003HAYCHHUS MPSIMBIX U TIIOCKOCTEH

N3obpakeHne ceueHHit mupaMuibl, Kyba U MPU3MBbI, KOTOPBIE TPOXOASAT Yepe3 uX
pEopa. M3o6pakeHne nepeceueHus MOMyYSHHBIX MIIOCKOCTEeH. PackpamiiBanue
MOCTPOCHHBIX CEYCHUH pa3HbIMH [[BETAMU

[T ==

11

N3o0paskeHne cedeHnit MIpaMuIbl, KyOa U MPU3MBbI, KOTOPBIE MPOXOAAT Yepe3 UxX
pEbpa. M300pakeHne nepeceyeHns MOMyYeHHBIX TIOCKoCcTel. PackpammBanme
MOCTPOEHHBIX CEYEHUIl pa3HbIMU IIBETAMU

12

13

14

N3o0paskeHne cedeHnit MIpaMuIbl, Kyba U MPU3MBI, KOTOPBIE TPOXOAAT Yepe3 uxX
pEbpa. M300pakeHne nepeceyeHns MOMyYeHHBIX TUIOCKocTel. PackpammBanme
TIOCTPOCHHBIX CEUEHU I Pa3HBIMU IBETAMH

W3obpakeHne ceueHuit mupaMuibl, Kyba U MPU3MBbI, KOTOPBIE TPOXOASAT Yepe3 uX
pédpa. M300paxkeHne nepecedeHus MOMyIeHHbIX IUI0CcKocTel. PackpammBanue
TIOCTPOCHHBIX CEUSHUI Pa3HBIMU IBETAMH

Mertoa cieoB Ui MOCTPOCHUS CEYSHUIN

15

16

17

Merton crieoB it TOCTpoeHus ceueHuit. CBOMCTBA MepeCceYeHHI MPSIMBIX U
TUIOCKOCTEH

Merton cienoB id nocTpoeHus ceueHuil. CBoicTBa epeceyeHni NpsIMbIX U
MJIOCKOCTEH

[ToctpoeHue ceueHuii B mupamusie, Kyoe no tpém Toukam Ha pédpax. Co3nanne
BBIHOCHBIX YEPTEKeH M 3aInCh I1aroB MOCTPOSHHUS

18
19

IocTpoenue cedenuii B nupamuze, Kyoe rmo TpéM Troukam Ha pébpax. Coznanue
BBIHOCHBIX YepTeXKeH M 3aIUCh IaroB IIOCTPOSHUS

IToctpoenue ceuenuii B nupamuze, Kyoe no Tpém Toukam Ha pédpax. Co3nanue




BBIHOCHBIX qepTexceﬁ ¥ 3aIMCh IIAaroB MOCTPOCHUS

IocTpoenne ceyenuii B nupamuze, Kyoe mo TpéM roukam Ha péopax. Coznanue

20 N 1
BBIHOCHBIX YepTEeXKeH M 3aIUCh IAroB IIOCTPOCHHUS

21 IToBTropenne manumerpun: Teopema 0 MPOMOPIHOHANBHBIX oTpe3kax. [lomodue 1
TPEYrOJIbHUKOB

22 IToBTopenue nmnanumerpun: Teopema MeHenast. PacueTsl B ceUeHUSX Ha BBIHOCHBIX 1
yepTexkax. VicTopus pa3BUTHS IUIAHUMETPUHU U CTEPEOMETPUH

23 KontposbpHas pabora "Akcuomsl ctepeomerpun. CeueHus " 1

o4 BsanMHoOe pacnionoxeHue NpsAMbIX B IpocTpaHcTBe. CKpEIUBAIOLINECs MPSIMBbIE. 1
IIpusHaku ckpenBarommxcs OpsMbIX. [lapamiensHple MpsiMble B IPOCTPAHCTBE
Teopema o CymecTBOBaHHH M €IMHCTBEHHOCTH IPSIMOH MapaJuIeIbHON JaHHON

25 TPSIMOM, IPOXOALIEH Yepe3 TOUKY IPOCTPAHCTBA U HE JIeKalled Ha JaHHOU 1
npsiMoii. JlemMMa 0 TepecedeHIH MapauieIbHBIX TPSMBIX TNIOCKOCTHIO

2 [TapannensHOCTH Tpex NpsAMBIX. Teopema o TpEX mapasuieIbHBIX IPSMEIX. Teopema 1
0 CKpENIMBAIONINXCS MPSIMBIX

27 [Tapamnensaoe nmpoekTupoBanre. OCHOBHBIE CBOHCTBA MAPaAJUICIIEHOTO 1
MPOoeKTHPOBaHus. M300paskeHre pa3sHbIX GUTYp B MapaUICIbHON MPOSKIHH

28 IenTpanbHast mpoeKIys. YTO0JI ¢ COHAIIPaBICHHBIMH CTOPOHAMH. YTOI MEXKITY 1
TIPSIMBIMU

29 3amaun Ha JOKa3aTeNbCTBO M HCCIEOBAaHUE, CBI3AHHBIC C PACIIOIOKEHIEM MPSMBIX 1
B IIPOCTPAHCTBE
IlonsTHs: MapamuIeabHOCTh MPSIMON U IIIOCKOCTH B NpocTpaHcTse. [Ipu3Hak

30 TapauIeNbHOCTH MPSIMOIL U TIocKocTH. CBOMCTBA MapaUIETbHOCTH MPSIMOW U 1
IUIOCKOCTHU

31 T'eomerprdeckue 3aaun Ha BEIYUCIICHUE U I0KA3aTENbCTBO, CBSI3aHHEIE C 1
MapajuIeTbHOCTHIO MPSIMBIX M TUNIOCKOCTEH B IPOCTPAHCTBE

32 TlocTpoeHune cedeHus, MPOXOAAIIETO Yepe3 JaHHYIO MPSMYIO Ha YepTeKe U 1
MapasuiebHOTO ApYroi npsiMoi. Pacuér oTHomeHui

33 [apannensHas MPOEKIHsL, IPUMEHEHUE IS IOCTPOCHHS CEUSHUH Ky0a 1 1
napasuienenunena. CBoiicTBa napasuiesnenuneia u npu3Msl

34 Tapamnensablie TIockocTy. [Ipr3HaKH MapayIeTbHOCTH IBYX IIOCKOCTEH 1

35 Teopema 0 napamienbHOCTH U €MHCTBEHHOCTH IUTOCKOCTH, TIPOXOJISIIeH Yepes3 1
TOYKY, HE TIPHHA UISKALTYIO JaHHOH MIIOCKOCTH M CICACTBHS U3 Heé

36 CBoiicTBa MapayIeTbHBIX IIOCKOCTEH: O MAPAJUICIIEHOCTH HPSMBIX TIEpECEeIeHIS 1
TIpH NIepECEUCHIH JABYX IapaUICbHBIX TUIOCKOCTEH TpeThe
CBolicTBa mapasieJbHBIX INIOCKOCTEH: 00 0Tpe3Kax napauiesibHbIX MPSMBbIX,

37 3aKITIOYEHHBIX MEXTy TapaJUIeIbHBIMHU IDIOCKOCTMHE; O IEPECEYCHUH PSMOU C 1
JIBYMSI TIAPAJUICITbHBIMA TIOCKOCTSIMH

38 IToBTopenue: Teopema [Tudaropa Ha MIOCKOCTH 1

39 IloBTOpEHHE: TPUTOHOMETPHSI IPSIMOYTOJIHHOTO TPEYTOJTbHUKA 1

40 CaoiicTBa Kyba U IPSIMOYTOJILHOTO MapauIeNienuIeaa 1

41 Brrancnenne [UMH OTPE3KOB B KyOe U MPSMOYTOIEHOM TTapajlieNIeHIe/Ie 1

42 [lepnenauKynspHOCTh NPSMOIL U MIOcKOCTH. IIpu3HaK nepneHuKyIIpHOCTH 1

MPSIMOM U MJIOCKOCTH




IlepnienauKyIpHOCT NPAMON U IIIOCKOCTH. IIpU3HAK NepHeHuKyIAPHOCTH

43 o 1
IpsIMOii ¥ TNIOCKOCTH

44 Teopema o0 CymecTBOBaHUH 1 CIMHCTBEHHOCTH TIPSIMOH, TIPOXOIIIIEH Yepes TOUKy 1
MIPOCTPAHCTBA U TEPIICHANKYIIPHOH K INIOCKOCTH

45 [I10cKOCTH U IEePIICHIUKYIISIPHBIE UM MPSIMble B MHOTOI'PaHHUKAX 1

46 IInockocTy U NepneHUKYISIPHbIE M MPSIMbIE B MHOTOTPaHHUKAX 1

47 Iepnienukysip 1 HakIOHHAs. [locTpoeHHe MepIeHINKYIIsIpa U3 TOYKH Ha IPSIMYI0 1

48 Iepnenaukynsip u HakIoHHAas. [locTpoeHne MepneHUKyIIsIpa U3 TOUKH Ha MPSIMYI0 1

49 Teopema o Tpéx neprneHIuKyIsipax (IpsiMasi 1 oOpaTHast) 1

50 Teopema o Tpéx nepneHAuKysipax (mpsiMasi 1 oOpaTHas) 1

51 YT01 MeXTy CKpPEIIUBAOIIAMHUCS ITPSIMBIMU 1

52 INonck neprneHUKyISIPHBIX MPSMBIX C TIOMOIIBIO MIEPHEHANKYIIPHBIX IIIOCKOCTEH 1

53 OpTOroHaIBHOE IPOSKTHPOBAHUE 1

54 ITocTpoenue ceuqe}mﬁ Ky0a, MPHU3MBI, IPABIWIHHOW MHPAMUABI C TIOMOIIBIO 1
OPTOTOHATBHOH MPOEKINU

55 TocTpoenne ceuquI/n?I Ky0a, IPU3MBI, IPaBHIEHOM MUPaMUIBI C TOMOIIBIO 1
OPTOTOHATBHOH MPOEKINU

56 CumMeTpusi B IPOCTPAHCTBE OTHOCHUTEIBHO IIOCKOCTH. [1II0CKOCTH CMMeETpHii B 1
MHOTOTpaHHHKaX

57 [Ipu3HaK nepneHANKYISIPHOCTH MPSIMOH M INIOCKOCTH KaK CJIEICTBHE CHMMETPUHU 1

58 IIpaBuibHBIE MHOTOIpaHHHUKHU. PacuéT paccTosHUN OT TOUKH JI0 INIOCKOCTH 1

59 IIpaBuibHBIE MHOTOTpAaHHUKH. PacuéT paccTosHUIA OT TOYKH JI0 TUIOCKOCTH 1

60 Cnoco?m OITyCTUTD MEPIEHINKYJISIPBI: CHMMETPHSI, CIIBUT TOYKH 10 apajIebHO 1
TIpsAMOit

61 CIBHT TI0 HeMapaJUIeNIbHOH NPSIMON, N3MEHEHUE PAaCCTOSTHUI 1

62 KonrpomnpHas 'I')a60Ta "B3anMHOE pacroiokeHne IPsIMBIX U INIOCKOCTEH B 1
TIPOCTPAHCTBE

63 TloBTOpEeHue: yroy Mexay NpsSMBIMU Ha IUNIOCKOCTH, TPUTOHOMETPUS B 1
HPOM3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa KOCHHYCOB

64 TToBTOpEHMeE: Yoyl MeXIy CKPEIIMBAIOMINMICS IPSMBIMH B TIPOCTPAHCTBE 1

65 T'eoMeTpryeckre METOIbI BEIYHCIICHHUS YTIIIa MEXK/TY IPSIMBIME B MHOTOTPaHHUKAX 1

66 JiByrpanHsiii yron. CBOWCTBO TMHENHBIX YTJIOB ABYTPaHHOTO yriia 1

67 HepneH}m}fynﬂpHme mrockocTd. CBOMCTBA B3aHMHO NEPIICHIUKYIISIPHBIX 1
TIOCKOCTEH

68 [Mpusnak NEPICHNKYIAPHOCTH nnocrcocheﬁ; TeopeMa O TPSIMOH MepeceueHust IBYX 1
IIOCKOCTEU NMEPHEHAUKYIISIPHBIX TPETHEU IJIOCKOCTHU

69 IIpssMoyTONBHEII Mapauienenunen; Kyo; H3MepeHns], CBOHCTBA NPSIMOYTOIBHOTO 1
Hapajuiesenumnesa

70 Teopema o anaroHaIM NpsIMOYTONFHOTO NapaJlIeNennIea U CISICTBUE U3 Heé 1

71 CrepeoMeTpuiecKHe U NMPUKIIaIHbIC 33]]a4H, CBSI3aHHBIE CO B3aUMHBIM 1
PacCIioJOXKEHUEM MPAMBIX U IIJIOCKOCTHU

72 TToBTOpEHMe: CKpeIMBaIONIIecs NpsMbIe, apauieIbHbIe INIOCKOCTH B 1

CTaHAAPTHBIX MHOI'OTpaAaHHHUKAX




ITapa napanaenabHBIX MIOCKOCTEH Ha CKPEIINBAIOIIUXCS MPSAMBIX, PACCTOSTHHE

3 MEX1y CKPEIIMBAIOLINMUCS MPAMBIMH B IPOCTBIX CHTYaILHAX !
74 PaccrostHHe OT TOYKH J0 INIOCKOCTH, PACCTOSTHHUE OT IPSIMOM JI0 TFIOCKOCTH 1
75 Beruncnenne paccrvosmnﬁ MEXIY CKPELINBAIOLIMMHCS TIPIMBIMH C HOMOILIBIO 1
MEPICHANKYJISIPHOMN IIOCKOCTH
76 TpéxrpanHblil yroi, HepaBeHCTBA I TPEXTPAHHBIX YIIOB. Teopema ITudaropa, 1
TEOpEMbI KOCHHYCOB M CHHYCOB JIJIs TPEXTPAHHOTO yIia
77 DeMeHTHI chepuIecKoi TeOMETPUH: Te0Ie3NIECKHe JINHUU Ha 3eMile 1
78 KonrpospHas padorta "Yribl U paccrosHus" 1
79 Cucremaruzanys 3HaHUH "MHOTOTpaHHUK U €T0 AJIEMEHTHI" 1
80 Tupamuna. Buasl nupamun. [IpaBunsHas nupamuaa 1
81 Ipu3sma. [Ipsimas u HakIOHHAs TPH3MBL. [IpaBuiIbHAs IpU3Ma 1
82 IIpsiMoit mapautenenumnesn, IpsSMOYTOJIbHBIN MapajuieenuIea, Kyo 1
83 Brimykneie MmHOrorpannuxu. Teopema Diinepa 1
84 Brimykibie MmHOTOrpanHuKH. Teopema Diinepa. [IpaBuibHbIE U TOTYIPaBUIIBHBIE 1
MHOTOTPaHHUKH
85 KontponpHas pabora "MHOrorpanHHuKa" 1
86 TonsiTne BeKTOpa Ha INIOCKOCTH U B IPOCTPAHCTBE 1
87 CyMMa BEeKTOpPOB 1
88 Pa3HOCTB BeKTOpOB 1
89 IIpaBusio mapasienenumneaa 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
91 Pasnoxenune BekTopa o 6a3ucy Tpéx BEKTOPOB, HE JISKAIINX B OJHOH IIOCKOCTH 1
92 CkanspHoe POU3BEICHIE 1
93 Brrancnenne yria Mexay BEKTOpaMH B IIPOCTPAHCTBE 1
94 Ipocreiimne 3aauu ¢ BEKTOpamMu 1
95 Ipocreiimne 3a1auu ¢ BEKTOpaMu 1
96 IIpocreiimme 3agaun ¢ BEKTOpaMH 1
97 Ipocreiimne 3a1auu ¢ BEKTOpaMu 1
98 O06o0mieHne 1 CHCTeMaTH3aIHs 3HAHIH 1
99 O0o01IeHNe 1 CHCTeMAaTH3alksl 3HAHUI 1
100 Hrorosas kKOHTposIBbHAs paboTa 1
101 HToroBast KOHTpOJIbHASE pabOTa 1
102 O0001IeHAE ¥ CHCTEMATH3alMs 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KonunuyecTBO 4acoB

Ne Tema vpoka K - Harta JJIeKTpPOHHbIe LU POBHIE
n/n P Bcero OHTPOILHBIE PaKTHIeCKuE U3yYeHUs o0pa3oBaTe/ibHbIE PecypChl
pabdoThI padoThI

1 IToBropenue Tembl "KoopauHATHI BEKTOpa Ha INIOCKOCTH U B IPOCTpaHCTBE" 1

2 [ToBTopenue Temsl "CransgpHOe MPOU3BEeICHUE BEKTOPOB" 1

3 IToBTopeHnue Tembl "Brrdncienue yriia Mex,y BEKTOpaMu B IPOCTPaHCTBE" 1

4 [ToBTopeHue TeMbl "YpaBHEHHE NPSIMOH, MPOXOIAIICH Yepe3 1Be TOUKH" 1

5 YpaBHEHHE IIOCKOCTH, HOPMaJlb, YpaBHEHHE IUIOCKOCTH B OTpe3Kax 1

6 YpaBHEHHUE MIIOCKOCTH, HOPMaJlb, YpaBHEHHE IIIIOCKOCTH B OTPE3Kax 1

7 BekTopHOe npon3BeneHue 1

8 JIuHeliHbIe HEpaBEHCTBA, JITHEHHOE IPOrpaMMUPOBAHUE 1

9

9 JluHeliHbIe HEPaBeHCTBA, JIMHEHHOE IPOrPaMMUPOBaHHE 1

10 AHaIUTHYECKHE METOBI pacyéra yriza Mexay MPsIMBIMH B MHOTOTPaHHHKAaX 1

11 AHaIUTHYECKHEe METOJIBI pacu€Ta yIiia MeXay INIOCKOCTSIMH B MHOTOTpaHHHUKaX 1

12 ®dopMyia paccTOSHHS OT TOYKH JI0 IFIOCKOCTH B KOOPIMHATAX 1

13 HaxosmeHne paccTosiHUI OT TOYKH A0 IJIOCKOCTH B KyOe 1

14 HaxosxaeHue pacCTOSIHUI OT TOYKH JI0 TFIOCKOCTH B IIPaBHIILHOW IIHpaMHUIe 1

15 KontponbHas pabdora "AHanmuTndeckas reomeTpus” 1 1

16 CeueHHs1 MHOTOTPAaHHHUKOB: CTaHIAPTHBIE MHOTOI'PAaHHUKU 1

17 CedeHus] MHOTOTPaHHUKOB: METO]I CJIEJIOB 1

18 CeueHHs1 MHOTOTPAaHHHUKOB: CTaH/IapTHBIE INIOCKOCTH, IIEPECEUSHUS MIPSAMBIX U 1
IIOCKOCTEH

19 [NapaienpHBIE PSMBIE U TTIOCKOCTH: MapaJUIeNbHBIE CEYSHUS 1

20 [MapasnenpHble NPsSMbIE U INIOCKOCTH: PacuéT OTHOIICHUH 1

21 [MapasnnenbHble IPsAMBIE U INIOCKOCTH: YTIIBI MEXKAY CKPEIIUBAIOIIUMUCS 1
MPSIMBIMU

29 [NeprenuKyIspHBIE TIPSIMBIE U MIIIOCKOCTH: CTAaHJAPTHBIE AP 1
MIePIIEHIUKYIISIPHBIX IIIOCKOCTEH M MPSIMBIX, CHMMETPHI MHOTOTPAaHHIKOB

23 [MeprnieHuKyIIsIpHBIE TIPSIMBIE U IIJIOCKOCTH: TEOPEMa O TPeX MepIeHUKYIspax 1

o4 [NeprienquKyIsIpHBIE IPSIMBIE U IIIIOCKOCTH: BBIYUCIICHUS JUTHH B 1
MHOTOTpaHHHKaX

25 IMoBTOpeHne: MIOMmaaAN MHOTOYTONFHUKOB, (hOpMyIIBI [UIS IUTONIazeH, 1
cooOpaXkeHus ToA00us

26 [ToBTOpEHNKE: TIIOLAAX MHOTOYTOJIBHUKOB, d)opmynbl IS TUTOIIAJIEH, 1
COO00paXKeHHUS TTOT00HSI

27 [ToBTOpEeHne: MIOMmaaAN MHOTOYTONFHUKOB, (hOpMyITBI IS IUTONIANEH, 1
cooOpaxkeHus Tog00us

28 [Tnomanyu cedyeHnit MHOTOTPaHHHUKOB: IIIONIA 1 TIOBEPXHOCTEH, pa3pe3aHus Ha 1
4acTH, COOOPaKEHUS MMOI00HS

29 [Inomanu ceueHnit MHOTOTPAaHHUKOB: IUIOLIAAN TOBEPXHOCTEN, pa3pe3aHus Ha 1

4acTH, COOOpaXKeHUsI HOI00Hs




30 Kontponbhas padora "IloBTOpeHHE: MHOTOTPaHHHUKH, CEYEHHsI MHOI'OTPaHHUKOB" 1

31 O06béM Tenma. O0beM IPSIMOYTOIEHOTO MTapajuIeIenuIe ia 1

32 3amgaun 00 yaBoeHnu Kyba, 0 KBagparype Kyba; 0 TPHCeKIUH yria 1

33 CrepeoMeTpHUecKHe 3aa4ud, CBI3aHHbIE C 00BEMOM NPSIMOYTOIBHOTO 1
napajuiesienumnesa

34 ITpuknanHble 33141, CBSI3aHHBIE C BBIYMCICHHEM 00bEMA IPAMOYTOJIBHOTO 1
napaJuiesienuesa

35 O0BEM MPSIMOit IPU3MBI 1

36 CrepeoMeTpHiecKHe 3aJa4uH, CBI3aHHBIE C BEIMHUCICHHEM 00BEMOB MIPSIMO 1
TIPU3MBI

37 [IpuknagHble 3a1a4m, CBSI3aHHBIE C 00BEMOM IPSAMOMN IPH3MBI 1

38 BLIchneane 00BEMOB TeJ ¢ MOMOIIBIO ONpeeIEHHOr0 HHTerpaita. O0sEM 1
HaKJIOHHOW TIPH3MBI

39 Beruucnenne 006EMOB TeJT C MOMOIIBIO OTpeeiéHHOro uHTerpana. Ooném 1
TTPaMHIbI

40 Dopmyna 06péMa mupamuael. OTHOLICHHE 00BEMOB TUPAMH]] C OOIINM YTIIOM 1

41 Dopmyna 06pEMa upamuabl. OTHOIEHHE 00BEMOB IUPAaMHUA C OOIINM YIIIOM 1

42 CrepeoMeTpHUECKHE 33/1a4H1, CBA3aHHbBIE ¢ 00bEMAMU HAKIIOHHOH MTPU3MBI 1

43 CTepeoMeTpUUCCKHE 33/1a4H1, CBI3aHHbBIC C 00hEMAMHU MUPAMHUIBI 1

44 [puknagueie 3agaun no Teme "OOBEMBI Ten", CBA3aHHBIE ¢ 00BEMOM HAKIIOHHOM 1
TPU3MBI

45 [Mpuknanueie 3aga4yn mo Teme "OO0bEMBI Ten'", CBSI3aHHBIE ¢ 00BEMOM MUPAMHUJIBI 1

46 [MpumeneHne 00bEMOB. Beruncienne paccTosiHUS 10 INIOCKOCTH 1

47 KonrtponpHas padora "O0bEM MHOTOTpaHHUKA" 1

48 LunuHapryeckas MOBEPXHOCTh, 00pa3yIoIIUe [IMINHIPUUECKOH TTOBEPXHOCTH 1

49 Humuanp. [Ipsmoit kpyrosoii mumuHAp. [nomans moBepXHOCTH HUITHHIPA 1

50 Konnueckas moBepXHOCTh, 00pa3yrolie KOHUIECKON moBepxHoCcTH. KoHyc 1

51 CedeHne KOHYyCa TUIOCKOCTHIO, MapalIeTbHOM IOCKOCTH OCHOBAHHS 1

52 VYceuénuslii KoHyc. M300paskeHHe KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomans 60KOBOW TOBEPXHOCTH M TIOJHOW TIOBEPXHOCTH KOHYCa 1

54 [Tnomans OOKOBOW MOBEPXHOCTH U TIOJIHOW TTOBEPXHOCTH KOHYCa 1

55 CTepeoixfleTpnqecme 3a/1a4M Ha JI0Ka3aTeNIbCTBO M BHIYKMCIICHHE, IOCTPOCHHUEM 1
Ce4eHHUIT LIMITHHAPa, KOHyca

56 CTepeoixfleTpnqecme 3a/1a4M Ha JI0Ka3aTeNIbCTBO M BHIYKMCIICHHE, IOCTPOCHHEM 1
CedeHHUiT LIMITMHIPa, KOHyca

57 [IpuknaaHble 3aJa4M, CBSI3aHHbIE C LIMJIUHAPOM

58 ITpukiagHbIe 331241, CBSI3aHHBIE C LIMIHHAPOM

59 Cdepa u map

60 ITepeceuenue chepsl U mapa ¢ miockocTeio. Kacanue mapa u cdepsr 1
IUIOCKOCTBI0. BHI 1 H300pakeHue 1mapa

61 I[Tepeceuyenne chepsl 1 mapa ¢ miockocTblo. Kacanue mapa u cdepsl 1

IUIOCKOCTHI0. Bua n m3o6paxenue mapa




62 VYpasuenue chepsbl. [Inomans chepsl u e€ yacreit 1

63 Cummerpust cepsl H mapa 1

64 CrepeoMeTpHUUeCKHe 3a1a4H Ha JJOKa3aTENbCTBO U BBIUKMCIICHUE, CBSI3aHHBIC CO 1
cdepoit u nrapom, MOCTPOCHUEM HUX CEUEHHUH LIOCKOCTHIO

65 CrepeoMeTpHdecKHe 3aJa4y Ha J0OKa3aTeNbCTBO M BEIYHCIICHHUE, CBI3aHHBIE CO 1
cdepoit u nrapom, MOCTPOCHUEM HX CEUEHHH ILIIOCKOCTHIO

66 [MpuxagHble 3aga4n, CBI3aHHBIE CO chepol M mapom 1

67 IToBTOpEHUE: OKPY)KHOCTD Ha INIOCKOCTH, BEIYUCIICHUS B OKPY)KHOCTH, 1
CTaHIAPTHBIE TOA00US

68 PaznnuHple KOMOMHAIIMY TeJl BPAIleHHs] © MHOTOTPAHHUKOB 1

69 3anaun mo Teme "Tesa 1 HOBEPXHOCTH BpaleHus " 1

70 3anauu o teme "Tena U MOBepXHOCTH BpamieHus" 1

71 KontponbHas pabdota "Tena 1 mOBepXHOCTH BpalieHus" 1

72 00wéM mumuHapa. Teopema 00 00bEME PSIMOTO IHIHHIPA 1

73 Brruucnenne 005EMOB Tell C TOMOIIBIO oNpeneiéHHOro uHTerpana. Oosém 1
KOHyca

74 [Tnomanu 60KOBOU M MOJTHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHYecKHe 3aJa4uH, CBI3aHHbIE C BEYHUCICHHEM 00BEMOB IMITMHAPA, 1
KOHyca

76 [puknaguaeie 3agayn mo Teme "OOBEMBI U IUIOMAAN TIOBEPXHOCTEH Ten" 1
O0BEM T1apa u mapoBoro cekropa. Teopema 06 00wEMe mapa. [Inomans chepsr.

77 CrepeoMeTpryecKHe 3a1a4H, CBI3aHHBIE C BEIYHCICHHEM 00BEMOB 11apa, 1
IIAPOBOT'0 CErMEHTA U IIAPOBOTO CEKTOpa
[Mpuxnagueie 3anaun o teme "OO0BEMEI Ten", cBI3aHHBIE ¢ 00BEMOM IIapa 1

78 ruronaapio chepsl. COOTHOIICHNS MEX/TY TUIOIIAIIMU IOBEPXHOCTEH 1
00bEMaMH TIOTOOHBIX TeJ
[NonoGHbIe Tena B mpocTpaHcTBe. VizMeHeHe 00béMa pu TOg00uH.

79 CTepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbBIC C BHIYUCICHHEM 00BEMOB TET U 1
mIoaaeil mopepxHocrei

80 KonrtponbHas pabdora "[lnomaaym NoBEpXHOCTH U 00BEMBI KPYTIIBIX Tel" 1

81 JlBmxenus npoctpancTBa. OToOpaxkeHuns. [{BHKeHUs U paBeHCTBO (GuUryp. 1
OO1mue cBoiicTBa IBUKEHUM

82 Buipl ABMKEHHI: HapaJuleIbHBINA IEPEHOC, IEHTPaIbHas CHMMETPHSL, 3epKaIbHAas 1
CHUMMETPHUS], TOBOPOT BOKPYT NPSIMOM

83 Ipeobpazosanus moxobdwus. [Ipsimas u chepa Ditnepa

84 ['eomeTpuueckue 3a1a4i Ha IPUMEHEHUE JABHIKEHUS

85 KontponbHas pabora "BekTopsl B mpocTpaHcTBe" 1
O6o0maroree nosropenue 11 nouaTuii u MeTo0B Kypca reomerpun 10-11

86 KJIacCOB, cucTeMaTu3alys 3HaHui: "[lapannenbHOCTh NPSIMBIX U INIOCKOCTEH B 1
npocTpaHcTae"

87 Ob6o6maromee noBTopenue 11 moHATHI 1 MeTOIOB Kypca reomerpun 10-11 1
KJIaCCOB, cUCTeMaTu3aIys 3HaHui: "BekTopsl B mpocTpaHcTae"

88 O6o6maromee noBTopenue 11 moHATHI 1 MeTOIOB Kypca reomerpun 10-11 1

KJIACCOB, crcTeMaTHu3alus 3HaHui: "BekTops! B npocTpancTe”




O6o6maroriee noropenue 11 moHsTHII 1 METOZOB Kypca reomerpun 10-11

89 He N n l
KJIaCCOB, CHCTeMaTH3aIMs 3HaHui: "O6beM MHOTOTpaHHUKA

90 Ob6o6maromee noTopenue 11 moHATHI 1 MeTOIOB Kypca reomerpun 10-11 1
KJIACCOB, CHCTEMAaTH3aIMsl 3HaHuH: "O0beM MHOTOTpaHHHKA"
O6o6maroriee noBropenue 11 moHsTHIF 1 METOZOB Kypca reomerpun 10-11

91 KJIACCOB, CHCTEeMAaTH3aIMsl 3HaHuH: "[1Tomany moBepXHOCTH M 00BEMBI KPYTIIBIX 1
Ten"
O6o6maroriee noropenue 11 moHsTHI 1 METOZOB Kypca reomeTpun 10-11

92 KJIacCOB, cucTeMaTH3auus 3HaHui: "[1omann moBepXHOCTH U 00BEMBI KPYTIIBIX 1
Ten"

93 HToroBasi KOHTpoJIbHAsE paboTta 1

94 HTtoroBas koHTpoJbHas paboTta 1

95 [ToBTOpenue, 0000ImIEeHHE U CHCTEMaTH3aIUs 3HAHUH 1
Vcropust pa3BUTHS CTEpEOMETPHHU KaK HAYKH U €€ POJIb B Pa3BUTHU

96 9 1
COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH
Hcropust pa3BuTHS CTEpEOMETPHHU KaK HAYKH U €€ POJIb B Pa3BUTHU

97 . 1
COBPEMEHHBIX HHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI
Vcropust pa3BUTHS CTEpPEOMETPHHU KaK HAYKH U €€ POJIb B Pa3BUTHU

98 . 1
COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI
Vcropust pa3BUTHS CTEpPEOMETPHHU KaK HAYKH U €€ POJIb B Pa3BUTHU

99 . 1
COBPEMEHHBIX HH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI
Hcropust pa3BuTHS CTEpEOMETPHHU KaK HAYKH U €€ POJIb B Pa3BUTHU

100 o 1
COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX TeXHOJIOTHI

101 Vcropust pa3BUTHS CTEPEOMETPHHU KaK HAyKH U €€ POJIb B Pa3BUTHH 1
COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX TeXHOJIOTHI

102 Vcropust pa3BUTHS CTEPEOMETPHHU KaK HAyKH U €€ POJIb B Pa3BUTHU 1
COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102













